This paper investigates the normality of some real data set obtained from waist measurements of a group of 49 young adults. The quantile -quantile (Q-Q) plot and the analysis of correlation coefficients for the Q-Q plot is used to determine the normality or otherwise of the data set. In this regards, the probabilities of the quantiles were computed, modified and plotted. Thereafter the correlation coefficients for the quantile -quantile plots were obtained. Results indicate that at 0.1 level of significance, the data for young adult males of the sample were not normally distributed, and had a mean value that is within the range of low risk, healthwise, whereas the distribution of the data for young female adults showed reasonable normality, but also with a mean value that is within the range of low risk in terms of health condition.
Introduction
Recent research findings [1, 2] have given credence to the notion that waist measure can be a clue to the health status of an individual. Such findings have continued to generate interest as studies have shown that in several instances, Waist to Hip Ratio has proved to be a simpler measurement for assessment of lifestyle health risk and overweight. It is even considered by many to be a more objective and stable measurement than Body Mass Index (BMI) [3] . In testing for normality by means of graphical procedures, specifically, normal probability plot or the quantile -quantile plot (Q-Q plot), a formal comparative analysis is performed between the cumulative distribution of the obtained data set and the cumulative distribution of the normal distribution [4] or the normal quanitle in the case of the Q-Q plot. In general, the obtained data set is plotted to compare with the expected straight line generated by the normal distribution plot. With this illustration and assuming the distribution is normal then a straight line in the diagonal is generated. If the data set of interest is normal it will reasonably approximate the straight line generated by the normal distribution. Often the case of univariate normality is what the bivariate or multivariate normality depends on [5] .
This paper is organized in such a way that the quantile -quantile procedure is presented first, while discussion and analysis comes next, and then conclusions follow. 
Methods of the quantile -Quantile plot
This procedure for testing normality of data set has been discussed in many papers [5, 6] . The procedure involves arranging the data points in ascending order with their respective probabilities and quantile values.
Define the data point as: , = 1, 2, 3, … , with unique profile variable by ordering the data points as: 1 ≤ 2 ≤ 3 ≤ ⋯ ≤ Then , = 1, 2, 3, … , are the data point quantiles.
Define � as the corrected proportion of the data point denoted as ( − 0.5) � .
The quantiles are given by
Where is the correction factor. 
In this discuss, the focus is to compare the values of Equations (1) and (2) by modifying the equations such that their average is defined as follows:
The objective of this modification is to compare their numerical values and to determine the information which the probability plot presents. The respective values of these equations are based on their quantile values. The idea is to pair the quantile values and the data points, that is ( , ) this is to enable the plotting of the quantile -quantile plot to determine if the data set are normally distributed or otherwise. Suppose the data set comes from a normal distribution, then ( , ) maybe a straight line. The conclusion of this graphical presentation in some cases may cast doubt though depending on the sample size of the data set. The correlation coefficient for the quantile quantile plot is defined as:
This is applied to validate the conclusion of the Q -Q plot. This equation will help to determine the straightness of the quantile quantile plot [6] .
Data presentation and Analysis
Waist measurements were taken from a group of 49 young adult volunteers, consisting of 32 males and 17 females, all undergraduate students of the fourth year in a certain University in Nigeria. Tables 1 and Table 3 contain the raw data X i for the males and females respectively, and the results of the analyses of data based on equations (1), (2) and (3). Similarly, Tables 2 and 4 show the computed values and the critical values for the respective data. We observe that each equation has unique probabilities and quantile values and this strictly reflected on the computed values of the correlation coefficient. From Table 2 , equation (3) is relatively robust compared to the values obtained from the other equations. Fig. 1 shows the quantile quantile plot, while Fig.2, Fig.3 and Fig.4 Table 2 Computed Table 4 Computed values 
values and critical values (bold italics) of the coefficient of correlation
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Discusssion
The analysis based on the procedures applied showed that the data set obtained from the waist measurement of young adult males is not normally distributed. This conclusion is based on the fact that the computed value of the correlation coefficient for each of the procedures is less than the respective critical value at 10% level of significance. The contrary is the case for the waist measurement data obtained from young adult females at the same 10% level of significance. While we accepted that the data set for the females is normally distributed, however, we note that a sample size of 17 n = may not have been large enough to give detailed information required to determine normality.
On the health risk implication, the data for young adult males were considered not normally distributed and had a mean value that is within the range of low health risk. In the same vein, the data obtained from young adult females showed reasonable normality, and had a mean value that is within the range of low health risk. The quantile -quantile plot clearly validated the conclusions about the normality of both groups. The plot of the probabilities against the quantiles has unique patterns. In general, high frequency of data points is observed in both measurement categories as shown in Fig.1 and Fig.5, respectively . The values in the square indicate the frequency of the data point.
Conclusion
This paper investigated the normality of data obtained from waist measurements of a group of young male and female adults. The quantile -quantile (Q-Q) plot and the analysis of correlation coefficients for the Q-Q plot was used to determine the normality or otherwise of the data set. Results indicated that the data for young adult males of the sample were not normally distributed, whereas the distribution of the data for young adult females showed reasonable normality. Both groups have mean values that are considered to be within the range of low health risk.
